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AMENDMENTS TO THE CLAIMS 
The listing of claims will replace all prior versions, and listings, of claims m the 
application: 

I. (Currently Amcndea) A - lasing comioonductor opti ca l amplifier (SO A) An 
apparatus for amplifying an optical signal, comprising: 

a vertical cavity lasing SOA for amplifying an optical signal traveling thi-ough mi 
active region of the lasing SOA and oulputting airiplified optical sienaU wherein a 
ballast laser signal produced bv the vertical ca vity lasing SOA ttiat acts as a ballast with 
respect lo the ampli fication of the optical signal; 

a detector nrMi plcd to a surface of the lasing SOA that cniita the ballast laser signal 
pesUio ncd proximate the looing SOA to convert the ballast laser signal to an electrical 
signal; and 

a power monitor, coupled to the detector, for analyzing the electrical signal 
deteiTOHHBg to dctcmiine a power level of the ballast laser signal e^tiea^sigHalt.y]liigrein a 
p umping current of the vertical cavity lasing SO A is adiustcd based on the power level of 
tho ballast laser signa l to ampli fv the optical signal. 

2. (Currently Amended) The laqing SOA apparatus of claim 1 , wherein the vertical 
cavity lasing SOA further comprises: 

an input for receiving the optical signal; 

a laser cavity coupled to the input, the laser cavity adapted to amplify the optical 
signal and output the ballast laser signal; and 
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an output coupled to the laser cavity, tlie output adapted to transmit the a gipUfied 
optical signal from the lasing SOA. 

3. (Currently Amended) The lasing SOA apparatus of claim 2, wherein the laser 

cavity comprises: 

a top minor; 
a bottom mirror; 

an active region positioned between the top mirror and the bottom mirror; and 
a pump coupled to the active region, tlie pump adapted to increase a carrier 
density population within Iho active region. 

4. (Currently Amended) The losing SOA apparatus of claim 2 wherein the laser 
cavity is oriented vertically with respect to an amplification path of the optical signal. 

5. (Currently Amended) The las ing SOA apparatus of claim 2 wherein iho laser 
cavity is oriented horizontally with respect to an amplification path of the optical signal. 

6. (CuiTently Amended) The losing SOA apparaUis of claim 2 wherein the laser 
cavity is oriented transversely with respect to an amplification path of the optical signal. 

7. (Currently Amended) The lasing SOA apparatus of claim 2 wherein the detector 
is. positioned near the output of the lasing SOA. 
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8. (Cuirejitly Amended) The laging S OA apparatus of claim 2 whciein Ihc detector 
and the lasing SOA are integrated on the sanie substrate, 

9. (Currently Amended) The laoing SOA apparatus of claim 1 wherein the detector 
comprises a PIN diode. 

10. (Currently Amended) The l a s ing SQA apparatus of claim 1 . wherein the detector 
comprises an avalanche photodiode. 

11. (Currently Amended) The la s ing SOA apparatus of claim 1 wherein the power 
monitor comprises a comparator that determines if the vertical cavity lasing SOA is approaching 
satLU'ation. 

12. (Cureently Amended) The lasing S OA apparatus of claim U wherein the 
comparator comprises a ScVimitt trigger. 

13. ((Currently Amcnded)Thc laoing SQ A apparatus of claim 1 further comprising a 
pump source, coupled to the power monitor and the lasing SOA, that pumps a gain medium 
within the vertical cavity lasing SOA in response to the power monitor. 

14-17. (Cancelled) 
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18. (Currently Amended) A vertical cavity lasing SOA output power detection and 

control system comprising; 

a plurality of vertical cavity lasing SOAs for amplifying at least one optical 
signal r.i«Th vertical cavitv lasing SOA aRd-ft« thcr for outp\itting a ballast laser signal 
which acts as a ballast with respect to the amplification of the at least one optical signal 
in each lasing SOA : 

at least one detector coupled with each lasing SOA. p ooitionod proximoto to at 
least ono laoing SOA within the plurality of lacing SOAo, to each detector conveitinR a 
particul ar eewvert ballast laser signal Jte m the ot loact one laoing SOA to an electrical 
signal; and 

a power monitor[[,]] coupled to the at least one detector, ahCTgjn the ppwq- 

m gnilor mf ^^y^f^ electrical signal from each detect or to determine fo r - anoly/ing th e 
eleetfieal-sigRa l and dot e rt »imfig-a power level of each ballast laser sinnal, whcrciu R 
pum p current nf each lasing SOA is adjusted based on the power level of caeh 
co rresponding ballast laser sicnal such that nuipiit sip,na.1 nf each vertical cavitv lasing 
S OA is flmplificd without saturating the vertica l cavitv lasina SOA. tlio at l e aot on e 
^ie al signal . 

19. (Currently Amended) Tho detection and control system of claim 18 wherein the at 
least one vertical cavitv lasing SOA and the at least one detector arc integrated on the same 
<it\bstrato. 
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20. (Original) The dcteoUon and control system of claim 18 wherein the at least 
one detector comprises a PIN diode. 

21. (Original) The detection and conlrol system of claim 18 wherein the at least 
one detector comprises an avalanche photodiodc. 

22, (Currently Amended) The detection and control system of claim 18 wherein the 
power monitor comprises at least one comparator that deteimincs if the at least one vertical 
cavity lasing SOA is approaching sataration. 

23, (Currently Amended) The detection and control system of claim 18 fiuther 
comprising a pump source, coupled to the power monitor and the at least one vertical cavity 
lasing SOA, that pumps a gain medium within the vertical cavity lasing SOA in response to the 
power monitor. 



Page 6 of 15 



PAGE13/25'RCVDAT3/t2/20D45:42:48PM[EastemStandardTime]'Sm 



HAR-12-2004 FRI 03:44 PM WORKMAN NYDEGGER FAX NO. 8013281707 P. 

Application No. 10A)W,455 
AnKndjnent "A* cbled March 12, 20M 
Itqjly 10 onicc Action mailed October 0, 2003 

24. (Currently Amended) A method for controlling an output power of an optical 
signal amplified in o» a lasing SOA, the method comprising the steps of: 

amplifying an optical signal as the optical signal travels through an active reff on 
of a lasing SOA: 

OLitpiitting a ballast laser signal from the lasing SOA. wherein the ballast laser 
signal acts as a ballast with respect to amplification of llie optical signal; 

detecting the ballast laser signal with a detector coupled to the lasing SOA: and 
monitoring the a power of the omplifiod opticol signa l by^ detected ballast laser 
signal^anci 

adjusting a p um ping current of the lasing SOA to control amplification of the 
Qutpul optical signal and to prevent the lasing SOA fr om saturation based on the power of 
the detected ballast laser sign aL 

25- (Original) The method of claim 24 further comprising the step of controlling 
the output power of the lasing SOA in response to detected ballast laser signal, 

26. (Currcntly Amended) The metliod of claim 25, finlher comprising controlling 
whefein the output power of the lasing SOA is controUod by with a pump source that pumps aa 
the active region within the lasing SOA, 

27. (Currently Amended) The method of claim 2 4. further com prising orienting 
whoroin the 4afiing SOA has a laser cavity that is oriented of the lasing SOA vertically with 
respect to an amplification path of the optical signal. 
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28. (Currently Amended) The method of claim 24^. farther comprisinR orientinR 
whefetfr4he-lasing SOA has a laser cavity of the lasing SOA that is orient e d horizontally with 
respect to an amplification path oFthc optical signal. 

29. (Currently Amended) ThQ method of claim 24:,_Jurth.cr comprising orienting 
wijemfhthe-tesk^g-SO^^ laser cavity that io oriont e d oLthe lasing SOA transversely witli 
respect to an amplification path of the optical signal. 

30. (Currently Amended) lire method of claim 24, further comprising detecting 
^^ffiin-g PIN diode deteete-the ballast laser signal of the lasing SOA with a PIN diode. 

31. (Cunenlly Amended) The method of claim 24, fiirlhcr comprising dctcctinfi 
vyhQrftin -an- avahinch e photediode detoot fr-the ballast laser signal of the lasing SOA with an 
avalanche photodiode . 

32. (Cunently Amended) The method of claim 2 4. further comprising monitoring 
wh e r e in a^eonf» parator monitors -thc power of the amplified optical signal with a comparator. 

33. (Original) The method of claim 24 fiirther comprising the steps of: 
delaying the optical signal; and 

controlling tiie output power of a second lasing SOA that further amplifies the 
optical signal in response to the detected ballast laser signal. 
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34. (Currently Amended) The method of claim farther comorisinK dolaying 
wh»em tho optical signal io dolayod using an electrical buffer. 

35. (CuiTcntly Amended) The method of claim 33. farther comprising delaying 
wherem the optical signal is delay e d using an optical buffer, 

36. (Currently Amended) The method of claim further comprising controlling an 
wher-eift output power of the second lasing SOA is-eonfroHed by an adjustable pump source that 
pumps an active mediimi with the second lasing SOA. 
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37. (New) A lasing semiconductor optical amplifier (SOA) comprising: 

a first lasing SOA that outputs a ballast laser signal that acts as a ballast to an 
optical signal being amplified by the first lasing SOA; 

a detector coupled to the first lasing SOA, wherein the detector detects the ballast 
laser signal and converts the laser ballast signal to. an electrical signal; 

a power monitor than ajialyzcs the electrical signal to detenninc whether the first 
lasing SOA is saturated or is approaching saturation; and 

a pump source that adjusts an output power of a second lasing SOA in response to 
a sigjial from the power monitor, the second lasing SOA furflier amplifying the optical 
signal. 

38. (New) An apparatus as defined in claim 37, further comprising a buffer that 
delays the optical signal between the first lasing SOA and the second lasing SOA a period of 
time for the power monitor to generate iho signal that adjusts the output power of the second 
lasing SOA. 

39. (New) An apparatus as defined in claim 37, further comprising an optical clement 
that acts on the optical signal output by the first lasing SOA to prevent the optical signal from 
saturating the second lasing SOA, wherein the element is at least one of: a variable optical 
attenuator; a tunable gain vertical lasing SOA; and a tunable gain optical amplifier, 

40. (New) An apparatus as defined in claim 1 8, wherein at least two of the plurality 
oflasing SOAs amplify the same optical signal. 
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